Altered responses to environmental stress in streptozotocin-diabetic rats.
Metabolic and biochemical adaptations were compared in streptozotocin-diabetic and nondiabetic control rats exposed for 24 hours to a cold environment (4 degrees C) or hypobaric hypoxia (simulated altitude = 12,000 ft). In the cold, diabetic rats had greater reductions in adrenal norepinephrine (NE) and greater elevations in urinary NE and epinephrine excretion. However, diabetics did not increase food intake, whereas cold-exposed nondiabetic rats did. 5-HT turnover was reduced in hypothalamus and elevated in brain stem in both diabetics and nondiabetics. Responses to hypoxia were different. Both diabetics and nondiabetics reduced food and water intake and had elevated plasma glucose concentrations. Diabetics had elevated urinary NE excretion. Hypothalamic NE concentration and dopamine turnover were significantly reduced by hypoxia. Brain stem 5-HT turnover was also reduced in nondiabetics but not in diabetics. Thus, diabetics had a different response profile to the environmental stressors than nondiabetics. In addition, the two stressors elicited different responses. Some stressors may be more debilitating in diabetics. The greater reactivity of the sympathetic nervous system in diabetics suggests a mechanism by which stress leads to increased risk of metabolic complications in diabetes mellitus.